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Some of the psychometric properties on which the two response formats have been extensively contrasted include item difficulty and test reliability (e.g., Martinez, 1991; Oosterhof & Coats, 1984; Traub & MacRury, 1990) ; construct validity (e.g., Bennett, Rock, Braun, Frye, Spohrer, & Soloway, 1990 ; Van den Bergh, 1990; Ward, 1982; Ward, Frederiksen, & Carlson, 1980) ; and predictive validity (e.g., Bridgeman, 1991; Bridgeman & Lewis, 1991) . Despite strong assertions by cognitive theorists regarding the differences between the cognitive demands of the two formats, the empirical studies have yielded only equivocal evidence for format effects (Traub & MacRury, 1990 ).
There is little research on the effect of response formats on the diagnostic assessment of scholastic achievement. However, Birenbaum & Tatsuoka (1987) (Tatsuoka, 1983 (Tatsuoka, , 1985 (Tatsuoka, , 1990 (Tatsuoka, , 1991 Gutvirtz (1989) , based on a detailed task analysis that included a procedural network and a mapping sentence (e.g., Birenbaum & Shaw, 1985 (Tatsuoka, 1984; Tatsuoka & Linn, 1983 Table 2 ). These data were used to produce the incidence matrices. Table 1 ). The BUGLIB program (Varadi & Tatsuoka, 1989) Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/
